Operative choledochoscopy is the visual examination of the interior of the bile ducts during operation. It is used very little in the United Kingdom at present, but interest in choledochoscopy has been increasing recently. In this communication, the use of the fibreoptic choledochoscope and the technique of operative choledochoscopy will be described. The value of this examination will be assessed in various circumstances and an attempt made to define the indications for choledochoscopy.
The Choledochoscope The first fibreoptic choledochoscope was introduced by American Cystoscope Makers Inc (Shore & Lippman 1965) . A series of patients examined with the choledochoscope were described by Longland (1973) but little else on the subject has been published in this country.
Fig 1 Olympus CHF-B2 choledochoscope
All observations in this paper are based on experience using the Olympus CHF series flexible fibreoptic choledochoscopes. The most recently introduced instrument is the Olympus CHF-I82 (Fig 1) which has a working length of 610 mm and diameter of 5.7 mm. The tip of the instrument can be angled through 1200 in one plane. Choledochoscopy is carried out with the bile ducts distended with fluid, and the instrument is provided with an irrigation channel with a proximal connexion for the attachment of infusion-tubing. Generally, a drip system is the most satisfactory, using sterile normal saline, and up to 1 litre of fluid may be used during the examination. The irrigation channel also serves for the passage of biopsy forceps and other instruments.
Sterilization: The choledochoscope is used by the surgeon for examination of the bile ducts within the sterile operative field. Therefore, it should be sterilized. It cannot be autoclaved or boiled, and is not suitable for total immersion in sterilizing fluid. It may be sterilized completely by exposure to ethylene oxide gas, or to formalin vapour. It may also be sterilized partially by immersion of the working length in glutaraldehyde solution, but the controls and lens system must not be immersed under any circumstances, and this portion may be covered in sterile tube-gauze or stockinette.
All these methods are open to some criticism. Ethylene oxide gas is probably the best method, but it is only available in a very limited number of establishments. Formalin vapour seems to be the most practical method of sterilization at present. The choledochoscope is packed in a suitable air-tight container with formalin tablets at least 24 hours before expected requirement. The vinyl carrying case with a zip fastener, as supplied by Olympus, is quite suitable for this purpose. It is convenient to keep the instrument packed sterile permanently so that it is always available if required at short notice. When required for use, the working length of the instrument is washed with water, and the controls and lens system wiped over with a damp swab to remove traces of formalin. It is then laid ready on a sterile trolley, together with accessories. Proc. roy. Soc. Med. Volume 69 May 1976 Technique of Choledochoscopy When the common bile duct has been opened, the choledochoscope is brought into the operative field and a standard drip-infusion apparatus attached to the irrigation connexion on the instrument. The irrigation channel is then flushed through to remove traces of formalin.
The instrument is inserted into the common bile duct via the choledochotomy and the flow of irrigation fluid commenced. Any escape of fluid into the operative field can be removed by simple suction. The irrigation fluid should be warm, so that the peritoneum is not flooded with cold fluid. Some degree of seal can be obtained by crossing the choledochotomy stay-sutures around the instrument as it enters the common bile duct. This reduces the escape of irrigation fluid, and improves the views of the common bile duct.
The hepatic ducts are easily visualized because they are supported and held open by liver tissue (Fig 2A) . The instrument can be passed well into the left and right hepatic ducts, and minor biliary radicals inspected. Views of the common bile duct distally are more difficult to obtain, and depend upon the pressure of the irrigation fluid to keep the walls apart (Fig 2B) . It is also helpful if the assistant places a finger in the foramen of Winslow, and supports the common bile duct from behind, which facilitates moving the instrument back and forth within the duct. Difficulty may be encountered in introducing the choledochoscope into the common bile duct in a distal direction because there is not enough space in the operative field to manceuvre the instrument. In these cases it should be introduced into the abdomen via a separate small stab incision above the main incision, when it will be at a more advantageous angle to insert the tip into the common bile duct in a distal direction. At the end of the operation the same stab incision may be utilized as the exit for the T-tube which is used to drain the common bile duct.
The Olympus SC. 16-2 camera, with fully automatic exposure and film winding may be used with the choledochoscope. It may be sterilized by formalin vapour in the same manner and be handled by the operator in the usual way, within the sterile field. The film should not be in the camera while it is exposed to formalin, as this will cause blue fogging of the film. The cassette loading system of the Olympus SC.16-2 camera allows the film to be slipped into the cassette bay by an attendant after the camera is sterilized.
None of the patients examined has developed pancreatitis following instrumentation and irrigation of the common bile duct, but as a prophylactic measure glucagon 1 mg is given intravenously 6-hourly for 48 hours following the examination. Similarly, no patient has developed a postoperative infection attributable to the choledochoscopy, but antibiotics are routinely given to these cases postoperatively.
Indicationsfor Choledochoscopy
(1) Exploratory choledochoscopy: Most surgeons now routinely carry out operative cholangiography during biliary surgery, and if this is normal there is little to be gained from choledochoscopy in addition. It is well known that there is an increased postoperative morbidity associated with opening the common bile duct, and this should.never be done solely to permit choledochoscopy. Occasionally, however, the cholangiogram is either lacking, or inadequate, or there is sufficient clinical doubt to justify exploratory choledochoscopy (Longland 1973) , and if there is a large cystic duct, the choledochoscope may be introduced via the cystic duct stump and the common bile duct examined.
(2) Post-exploratory choledochoscopy: Following exploration of the common bile duct by conventional methods there is no satisfactory means of ensuring that the common bile duct is indeed clear of calculous material before insertion of a T-tube drain and closure of the abdomen. Postoperative cholangiograms are difficult to perform and interpret, particularly because of the possibility of air in the ducts. Post-exploratory choledochoscopy is the most important indication for the use of the choledochoscope to ensure that the common bile duct and hepatic ducts are clear of stones and debris before closure. With a little practice the technique is quite simple and quick, and adds only a very few minutes to the total operation time.
After exploration, when the bile ducts are apparently clear, choledochoscopy may reveal the presence of further stones (Fig 3A, B) , and the 333 A B Fig 3A, stone in common bile duct. B, pigment stone in common bile duct choledochoscope may be introduced into the common bile duct several times to locate and remove calculous material before the ducts are seen to be clear. Fragments of calculous material may be enmeshed in veil-like fibrin webs in the common bile duct, an appearance unknown prior to the advent of choledochoscopy (Fig 4) . This renders the ducts particularly difficult to clear, and may constitute an indication for a choledochoduodenostomy to complete the operation, rather than insertion of a T-tube drain. (4) Biopsy of stricti'res: There are biopsy forceps which will pass along the irrigation channel, but this facility is of limited value. An obstruction of the common bile duct due to a carcinoma of the head of the pancreas appears simply as a compression of the lower common bile duct from without, and there is nothini to biopsy. Malignant strictures in the hepatic ducts are difficult, because intrahepatic cholangiocarcinomas are usually submucous tumours and small biopsies taken from within the ducts are likely to be negative.
Conclusion
The choledochoscope has a definite place in biliary surgery, but the common bile duct should never be opened solely to perform choledochoscopy. It does not replace operative cholangiography. Sterilization of the instrument presents a practical problem. The main indication for the use of the choledochoscope is post-exploratory choledochoscopy, to ensure that the common bile duct and the hepatic ducts are clear before closing the abdomen.
